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Abstract
Health disparities among historically disadvantaged populations can undermine the
effectiveness of eHealth and mHealth interventions and limit their acceptability among
diverse community members. The twin aims of this umbrella review of systematic
reviews (SRs) are to summarise the evidence on the characteristics and effectiveness of
eHealth and mHealth interventions among underserved populations in developed
counties and provide recommendations to community organizers, policy makers and
researchers. Comprehensive searches were conducted in bibliographic databases, Goo-
gle Scholar and references lists for SRs published in English between 2000 and 2019.
SRs were selected following a protocol registered with PROSPERO. Two independent
reviewers were involved in the selection appraisal process, quality assessment and data
extraction process. Six SRs met the inclusion criteria for this umbrella review. The six
SRs concerned interventions delivered by computer programmes, cell-phones or other
electronic devices. The studies in the SRs reported improvements to physiological well-
being, health knowledge and self-management, as well as improvements in psychoso-
cial outcomes. This umbrella review concludes with recommendations for community
organizers, policy makers and researches for the formation of guidelines, inclusion of
target community members in the development of eHealth interventions and directions
for future research.
Keywords eHealth . mHealth . Systematic reviews . Health disparities . Underserved
communities
International Journal of Community Well-Being
https://doi.org/10.1007/s42413-019-00055-5
Electronic supplementary material The online version of this article (https://doi.org/10.1007/s42413-019-
00055-5) contains supplementary material, which is available to authorized users.
* Maria Armaou
vavel7@yahoo.gr
Laura Musikanski
laura@happycounts.org
Extended author information available on the last page of the article
Introduction
The twin aims of this umbrella review is to assess the state of the evidence for the
effectiveness of eHealth and mHealth interventions for minority and historically un-
derserved populations in developed counties and provide recommendations for com-
munity organizers, policy makers and researchers. A precise definition of eHealth and
mHealth can be challenging due to the continuing advancements in technology and the
breadth of technological applications. For the purposes of this umbrella review, eHealth
is defined as health services delivered on the internet or other technological means
(Eysenbach 2001) and mHealth is a subset of eHealth (World Health Organization
2012a, b) health services delivered on mobile devices (i.e. mobile phones, personal
digital assistants) (Germanakos et al. 2005).
Umbrella reviews constitute a synthesis of the evidence derived from multiple
systematic reviews (SRs). An umbrella review assesses the quality of SRs, explains
inconsistencies and highlights areas for improvement for future research (Aromataris
et al. 2015, 2017). Umbrella reviews can be useful for community organizers and policy
makers, as well as for the development of guidelines, as they provide a review of a large
amount of information in an easily accessible condensed format (Ioannidis 2009).
Community Well-Being and the Role of eHealth and mHealth Interventions
for Ethnic Minority and Historically Underserved Populations in Developed
Countries
Health inequalities are defined as differences in the health status or the distribution of
health determinants between different population groups (World Health Organization
2012a, b). There are with complex causes and wide-spread effects to community well-
being due to economic inequality, political decisions, the wider socio-economic envi-
ronment, societal values, and marginalisation (NHS Health Scotland 2016; Phelan et al.
2010; Popay et al. 2015; Bharmal et al. 2015). Moreover, health inequalities influence
educational and work opportunities, access to health services and ultimately have
negative effects on well-being and healthy life expectancy (NHS Health Scotland
2016; Phelan et al. 2010; Popay et al. 2015; Bharmal et al. 2015).
There are links between socioeconomic inequity, health and community well-being
(Srinivasan et al. 2003). The burdens of illness are greater among minorities and low-
income communities that live in neighbourhoods without adequate healthy food
options, opportunities for outdoor activities, access to quality housing, high crime rates
and social isolation (Hoffman 2019; Srinivasan et al. 2003; Popkin et al. 2005;
Kohlhuber et al. 2006). Stiglitz et al. (2009) called for the prioritization of well-being
over economic growth in part because of inequality and the burden on the well-being of
those suffering from inequality. In the first World Happiness Report, physical and
mental health were cited as “key determinants” (Layard et al. 2012, p. 59) of well-
being. In the seventh World Happiness Report, Helliwell et al. (2019) synopsize prior
World Happiness Reports, stating that “inequalities in the distribution of health have
effects on life satisfaction above and beyond those flowing through their effects on
income” (p. 18). In the same report, Bellet and Frijters (2019) identify problems
associated with health care applications (apps) including (1) privacy and consent of
the user, (2) sale by the app provider and use of data by insurance companies and (3)
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the concern that “Big Data might increase the importance of sheer computing power
and data storage capacity, both likely to favour capital and thus increase inequality
whilst reducing median wages” (p. 116). However, Bellet and Frijters (2019) do not
mention the issues of equal and equitable delivery to healthcare apps and inequality.
There is evidence that eHealth and mHealth services yield socio-economic benefits
(Koutras et al. 2015; Price Waterhouse Coopers 2013). Ensuring equal and equitable
delivery of health care is often seen as a community-based activity in developed and
developing nations (Adashi et al. 2010; Dahn et al. 2015). However, social health
inequalities appear to be increasing in developed countries in the current era of rapid
innovative technological development (Mackenbach 2012).
Freimuth and Quinn (2004) recognize that in order to design interventions that are
effective, cultural sensitivity is needed. Collaboration with communities experiencing
health disparities is also necessary for the effectiveness of eHealth interventions
(Freimuth and Quinn 2004). Kontos et al. (2014) state that the examination of the
effectiveness of eHealth and mHealth interventions, including interventions for acute
and chronic conditions to preventative care across different racial and social groups, is
important. Studies suggest that certain interventions (for example HIT DSME
interventions for diabetics in the Heitkemper et al. 2017 study) show small but
significant improvement in underserved populations.
Despite the growing popularity of eHealth and mHealth interventions, there is
limited evidence about their scalability and long-term impact on health outcomes due
to the low quality of the evidence, particularly from umbrella reviews and overviews of
previous SRs (Marcolino et al. 2018). Schueller et al. (2019) state “much work still
needs to be done” (p. 252) to develop digital mental health interventions for margin-
alized and underserved populations, in part because of SR findings that a number of
pilot studies have not “follow[ed]-up with an implementation component” (p. 251). It is
important to conduct high quality SRs on minority populations as they face discrepan-
cies in accessing mental health services and, hence, poor treatment outcomes is not
uncommon (Masood et al. 2019). SRs conducted in the context of developing countries
suggest that the impact of mHealth should be assessed based on the extent to which
they influence behaviour leading to an improvement of public health services and the
degree to which they take into consideration local needs (Aranda-Jan et al. 2014;
Chigona et al. 2012). Arak and Wójcik (2017) state that the differences between EU
countries need to be addressed when developing and implementing eHealth and
mHealth interventions. They recommend that eHealth and mHealth implementation
takes into consideration the characteristics of regional public and private health sys-
tems; the production of high quality standards equal to those that apply to other
healthcare products; the use of the experience of previous public-private partnerships;
an increase in collaboration with eHealth research and development teams; and the
promotion of eHealth and mHealth solutions across age groups in both rural and urban
areas to increase digital health literacy within communities and their healthcare
professionals.
Objectives of this Umbrella Review
The overall aim of this umbrella review is to provide evidence-based recommendations
for community organizers, policy makers and researchers seeking to mend healthcare
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inequality for communities through the delivery of eHealth and mHealth interventions
with the intent of contributing to an understanding of which evidence-based strategies
contribute to mending social health inequalities and also contribute to the effectiveness
of interventions. The means used to achieve this aim is the rigorous synthesizing of
findings of SRs on the effectiveness of eHealth and mHealth interventions for ethnic
minority or historically underserved populations in developed countries and an evalu-
ation of the characteristics and limitations that exist in eHealth and mHealth interven-
tions targeting specific populations within specific contexts.
Methodology
A protocol was developed and registered with PROSPERO, the international prospec-
tive register of systematic reviews (registration number: CRD42019129123). No major
violations of the protocol were identified in the research procedures. However, the title
of the registered protocol includes a focus on economically underserved populations,
whereas this umbrella review focuses on ethnic minority and historically underserved
populations. A PRISMA statement is provided in Appendix 1.
SRs were included or excluded for this umbrella review based on three criterions.
They are listed below as:
1. SRs must have explicitly used a systematic process to the literature search and
study selection.
2. SRs must have identified empirical research evidence related to the subject
3. For SRs published between January 2000 and March 2019, SRs must have met the
population, interventions, comparison, and outcomes (PICO) derived inclusion
criteria.
Population
SRs were considered eligible for this umbrella review if they explicitly reported that
their target populations belonged to an ethnic minority or a historically disadvantaged or
underserved population within communities. Ethnic minorities differ within different
countries. It has been argued that the use of the termminority can perpetuate inequalities
(Larson 1999; Montague and Perchonok 2012). For this reason, in this umbrella review,
the term historically underserved refers to individuals that have limited or no adequate
access to healthcare services due to a range of characteristics (e.g. race, ethnicity, gender,
socioeconomic status, or geographic location). By the authors’ judgement, the term
historically was used as it better reflects the target populations of this umbrella review
and as the inclusion/exclusion criteria is not solely based on socio-economic status. SRs
included in this umbrella review reported about studies that focused on such groups. SRs
were excluded if they focused on adolescents (under 18 years of age) or solely on
healthcare service outcomes from the perspective of healthcare providers (e.g. physi-
cians or general practitioners, healthcare workers, nurses, etc).
The Central Intelligence Agency (CIA) World Factbook appendix was used to
determine which countries are developed countries. The developed countries are:
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Australia, Austria, Belgium, Canada, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Iceland, Ireland, Israel, Italy, Japan, Luxembourg,
Netherlands, New Zealand, Norway, Portugal, Slovenia, South Korea, Spain, Sweden,
Singapore, Switzerland, Turkey, United Kingdom, and United States (CIA 2007).
Developed countries were defined, per the authors’ judgement, as countries with a
high standard of living, high level of economic security and growth and advanced
technological infrastructure.
Interventions
SRs reporting patient-centred interventions using an eHealth modality delivered via
computer, web, text, mobile phone, applications, email or related technologies were
included. SRs that solely reported mass-media interventions, interventions delivered
only via non-interactive technology (e.g. CDs, DVDs) or interventions solely available
to health care providers, health care clinics, hospitals or other health care professional
institutions or representatives were excluded.
Outcomes
SRs that primarily reported measurable health or mental health outcomes assessed at
any point after enrolment in a study were included. If SRs did not report measurable
health or mental health outcomes, they were excluded. For this reason, SRs reporting
on secondary outcomes were only included if they reported on measurable health or
mental health outcomes. Secondary measurable outcomes included (1) assessment of
health behaviour changes, (2) intentions to change personal habits, (3) adherence to a
treatment/intervention, (4) improvements to quality of life, (5) digital literacy and (6)
acceptability of the interventions.
Types of Studies
SRs that reported experimental (e.g. randomised controlled trials), quasi-experimental
studies (e.g. non-randomised trials) or mixed-methods studies (e.g. combinations of
randomised and non-randomised trials and feasibility studies) were included. SRs that
included studies reporting a mix of web-based, computer-based and technology-based
(e.g. computer-based, mobile-based, or other non-internet means) interventions were
included. SRs of cross-sectional studies (e.g. observational studies analysing question-
naire data at a specific point in time), and qualitative reviews were excluded. Grey
literature (e.g. studies in process, conference presentations, book chapters, or non-
academic literature) were not included. SRs that reported studies delivered via mass
media were not included.
Search Strategy
An initial search was conducted in October 2018 and updated in March 2019. A
comprehensive search strategy was developed for Embase, Medline, Cumulative Index
to Nursing and Allied Health Literature (CINAHL) and the Cochrane Library (see
Appendix 2: full search strategy). CINAHL results were excluded from analysis as an
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initial enquiry showed only a small number of duplicate records from Embase and
Medline. Searches were supplemented by hand-searching reference lists of relevant
SRs and searches in Google Scholar using text terms combining multiple keywords.
SRs identified through those supplemental searches were only considered for inclusion
if they were published in peer-reviewed journals.
The foci of the search were (1) eHealth/telemedicine, (2) minority/underserved
populations, and (3) systematic reviews/syntheses. A list of keywords was created
based on the current literature about the application of internet-related technologies in
health research. The search strings (i.e. combinations of words and characters) that
were generated entailed widespread terms associated with the field, along with combi-
nations of keywords and specialised queries. They were minorit* OR underserved [e-
Health OR eHealth OR telemedicine OR tele-health OR information technology] and
systematic (sb). Both the terms of eHealth and telemedicinewere employed, as in many
databases the relevant Medical Subject Heading (MeSH) descriptor was the term
telemedicine, but not all authors of relevant SRs used keywords to list their SR in the
same manner. For this reason, additional search strings were constructed using targeting
specific keywords (see Appendix 2). Searches were limited to SRs published in the
English language between 2000 and 2019 in peer-reviewed academic journals.
Screening Process, Data Extraction and Synthesis
The screening of the full-text of studies and the data extraction was done independently
by two of the authors, Maria Armaou (MA) and Evangelia Araviaki (EA). MA had
previous knowledge of SRs and a keen interest in digital health. MA developed the
search strategy and conducted the search process. EA came into the process at the
screening stage after receiving training fromMA. MA and EA conducted the final stage
of the screening as well as the data extraction on a mutually agreed upon final list of
studies that met the inclusion criteria. Disagreements were resolved through consensus-
based decisions for excluding SRs based on the inclusion criteria. The interrater
reliability was k = 0.81 (Table 1).
Data extraction for the SRs that met the inclusion criteria was performed indepen-
dently by both MA and EA using the Joanna Briggs Institute (JBI) data extraction form
for SRs and research synthesis (Munn et al. 2014). The JBI data extraction form is a
standardised tool that allows the extraction of all relevant information with regard to the
characteristics of the included SRs and their results (Munn et al. 2014). Extracted
Table 1 Reviewer interrater reliability
N
Categories Include Exclude
Reviewer A: 8 18
Reviewer B: 7 19
Joint coding (after discussion) 6 20
k Statistic 0.81
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information for each SR included the following: (1) basic study characteristics (i.e.
author and year, objectives, participants, context, description of interventions, descrip-
tion of interventions or phenomena of interest), (2) search details (i.e. sources searched,
range or years of included studies or detailed description of the included primary
studies in terms of number or type of studies), (3) country of origin of studies, (4)
appraisal details (i.e. appraisal instruments used or appraisal rating), and (5) analysis
(i.e. method of analysis, outcome assessed, findings, significance/direction, heteroge-
neity or comments). Data for the populations, interventions and outcomes were ex-
tracted from the SRs and tabulated. The extraction forms were entered into an Excel
spreadsheet. Inconsistencies in extraction notes were discussed and resolved through e-
mail communication and face-to-face meetings where each of the reviewers checked
each other’s notes.
Popay et al. 2006 guidance on the construction of narrative synthesis was followed.
The guidance included the formation of textual descriptions of the studies through a
tabulation process that organised studies into logical categories as well as critical
reflection across the categories. MA performed a narrative synthesis on the Excel
spreadsheet.
As only one SR included a meta-analysis, it was not possible to use the Grading of
Recommendations Assessment, Development, and Evaluation (GRADE) tool to assess
the certainty in evidence for any pooled outcomes.
Quality Assessment
The assessment of the methodological quality of the SRs was performed using A
MeaSurement Tool to Assess Systematic Reviews (AMSTAR 2). AMSTAR 2 is a
critical appraisal tool for SRs randomised and non-randomised studies of healthcare
studies (Shea et al. 2017). It has 16 items describing its Quality Assessment Criteria
(QAC) (Table 2) and allows an assessment for each SR in critical and non-critical
domains. Critical domains are assessed by the following QACs: QAC2, QAC 4, QAC
7, QAC 9, QAC 11, QAC 13, QAC 15. A strength of the AMSTAR 2 tool is that it
assesses the validity of a SR by addressing its critical and non-critical weaknesses (Shea
et al. 2017). Reviewers can then determine the degree to which there should be high,
moderate, low and critically low confidence in SRs findings (Shea et al. 2017).
AMSTAR 2 was used to evaluate the quality of the SRs that included experimental
(i.e. randomized control trials [RCTs]), quasi-experimental (i.e. non RCTs) or mixed
methods studies. The quality of each SR was assessed by MA and EA independently.
When any discrepancies were spotted, MA and EA reached consensus through
discussion.
Results
Review Inclusion/Exclusion
The literature search identified 1662 titles. 1642 were from bibliometric databases and
20 were from searches in Google scholar and hand searches in the references of other
SRs (Fig. 1). After removing the duplicates (N = 184), the titles and abstracts of 1478
International Journal of Community Well-Being
records were screened by MA. EA independently reviewed half of the papers due to
workload volume and time constraints. Following this process 1452 papers were
excluded for not meeting the inclusion criteria. Full text SRs assessing the eligibility
of the remaining 26 SRs was undertaken by MA and EA independently. Through a
consensus-based discussion, 20 records were excluded for not meeting at least two of
the eligibility criteria (i.e. populations, type of interventions, type of outcomes, types of
studies). Six SRs (Table 3) progressed to the quality appraisal stage (see Appendix 3 for
full list of excluded studies).
Methodological Quality Assessment
According to the AMSTAR 2 tool, five SRs were classified as critically low (n = 5) and
one as low (n = 1) (Table 4). The QAC (See Table 2) that was not met by any of the SRs
was QAC 7. All six SRs met QAC3, QC4, QC8 and QAC16. Four SRs (SR1, SR2,
SR4, SR5) met QAC5 and three SRs (SR1, SR2, SR5) met QAC2 and QAC6. Three
SRs (SR1, SR2, SR6) met QAC9; two SRs (SR1, SR6) met QAC 10 and QAC 14; and
three SRs (SR2, SR5, SR6) met QAC13. Meta-analysis was not performed in most of
the studies, hence QAC11, QAC12 and QAC15 were coded as mostly not applicable.
Population and Study Characteristics of Included Reviews
The six SRs included reviews of experimental, quasi-experimental designs, and mixed
methods research designs. The six SRs included RCTs, partially randomised studies,
uncontrolled trials, feasibility trials/ pilot RCTs and mixed methods research designs.
Table 2 AMSTAR 2 items
Quality assessment criteria
QAC1 PICO components included in the review research question and inclusion criteria
QAC2 Explicit statement included that review methods were established prior to conduct and significant
deviations justified
QAC3 Selection of included study designs explained
QAC4 Comprehensive search strategy used
QAC5 Study selection performed in duplicate
QAC6 Data extraction performed in duplicate
QAC7 List of excluded studies with justification provided
QAC8 Included studies described in adequate detail
QAC9 Satisfactory technique used for assessing risk of bias in included studies
QAC10 Sources of funding for included studies reported
QAC11 Appropriate methods for statistical combination of results used if meta-analysis performed
QAC12 Potential impact of risk of bias of individual studies assessed if meta-analysis performed
QAC13 Risk of bias of individual studies accounted for in discussion of the review results
QAC14 Any heterogeneity observed in the review results was explained and discussed
QAC15 Publication bias investigated and discussed if meta-analysis performed
QAC16 Authors reported any potential sources of conflict of interest
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Two SRs (SR1, SR4) included only RCTs. SR3 also included studies that adopted
mixed-methods studies, and four SRs (SR2, SR3, SR5, SR6) included studies that
reported feasibility or pilot studies (Table 7). As the included SRs focused on designs
other than RCTs, participant and trial data were not pooled together, and participant
characteristics were organised by contexts, populations and areas of community well-
being (Table 5).
All SRs included studies focusing on ethnic minority and/or historically underserved
populations in the USA. Two SRs (SR5, SR6) included multi-national samples of
participants residing in predominantly in developed countries. Among the studies done
within the USA, the majority of participants were African Americans or mix African
American and/or ethnic minorities residing in urban/metropolitan areas. There were
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fewer studies focusing solely on Latino and Hispanic populations and an even fewer
focusing on other ethnic (e.g. Korean, Asian Pacific) and or underserved populations
(e.g. rural or low socio-economic status, or both). Among the SRs that included multi-
national samples, the majority of them were from the USA. However, the multi-
national samples did include samples from other European countries including the
Netherlands, Germany, Norway, UK, Spain, and Greece, as well as samples from
Australia. Two of the multi-national SRs included three samples from Asia (China
and Korea). The populations of multinational SRs were ethnic minorities and rural or
remote populations. All six SRs addressed a range of public health topics of interest for
community well-being such as diabetes, weight management, chronic conditions
management, asthma, caregiver burden and stress.
Narrative Synthesis of Results
All SRs reported studies describing eHealth or mHealth interventions delivered online.
The SRs (Table 6) described computer and mobile-based interventions with and without
internet access, as well as interventions delivered via other technological devices. SR2,
SR4, SR5 and SR6 reviewed interventions with features that allowed online interactions
with peers and other users. All SRs included either online or other forms of interaction
with clinical and non-clinical staff. The degree of interaction ranged from one-way
sharing of information (e.g. automated text-messaging and reminders; tracking patient
data; tracking of mobile use, sharing of treatment plans) to interactive forms of com-
munication (e.g. online delivery of educational modules, unlimited access to interactive-
based interventions, e-mail communication, online counselling.
SR2 and SR6 reviewed studies that were solely delivered via web-based applications
(e.g. smartphones, websites, portals, interactive online groups, videoconferencing).
SR2 reported six studies, five of which were randomised controlled trials, that
Table 3 Details for Included SRs
SRs Author Title Date
SR1 Heitkemper, Mamykina, Travers &
Smaldone
Do health information technology self-management in-
terventions improve glycaemic control in medically
underserved adults with diabetes? A systematic review
and meta-analysis
2017
SR2 Bennet, Steinberg, Stoute, Lanpher,
Lane, Askew, Foley & Baskin
Electronic health (eHealth) interventions for weight man-
agement among racial/ethnic minority adults: a sys-
tematic review
2014
SR3 Anderson-Lewis, Darville,
Mercado, Howell, & Di Maggio
mHealth Technology Use and Implications in Historically
Underserved and Minority Populations in the United
States: Systematic Literature Review
2018
SR4 Baptist, Islam, & Joseph Technology-based interventions for asthma - can they help
decrease health disparities?
2016
SR5 Ruggiano, Brown, Li, &
Scaccianoce
Rural caregivers and technology: What is the evidence? 2018
SR6 Sinclair Effectiveness and user acceptance of online chronic
disease management interventions in rural and remote
setting: systematic review and narrative synthesis.
2015
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Table 5 SRs population characteristics
Population Characteristics
Samples from one country
Reviews Country
SR1 USA (N = 13)
SR2 USA (N = 6)
SR3 USA (N = 16)
SR4 USA (N = 16)
Community characteristics
Reviews Types of minority/underserved populations
SR1 Population demographics: medically underserved populations (at least 51% of the sample meeting
federal poverty guidelines or racial/ethnic minorities or residing in a rural area),
-Included studies: underserved/ethnic minorities demographics and samples: Age (mean): 55,
Gender: 66% female, 74% Ethnic minorities majority African Americans
SR2 Population demographics: racial/ethnic minority populations
-Demographics: At least 50% racial/ethnic minority adults (or study outcomes reported by race/-
ethnicity)
-Study samples: Black & Hispanic (N = 3), Black (N = 2), Black, Hispanic, Asian Pacific Islander &
Unknown (N = 1)
SR3 Population demographics: a specific priority population group or subgroup (underserved
populations)
- Included studies: underserved populations’ demographics: urban/metropolitan, females, Age:
15–30
- Included studies: ethnic minorities samples: African American or mix African American and
Latino or Hispanic (N = 9), Hispanic and Latino populations (N = 7), Korean American women
(N = 1)
SR4 Population demographics: black and urban/low-income individuals
- Included studies: underserved populations: demographics: Urban/inner city/low income/minority
populations of all ages
- Included studies: ethnic minorities samples: African Americans
Well-being
Reviews Public Health Topic of Interest
SR1 Diabetes
SR2 Weight management
SR3 Technology & health disparities (diabetes and sexual, reproductive, and maternal and child health;
vaccinations and health; HIV and AIDS prevention for high-risk population groups)
SR4 Asthma
MULTINATIONAL SAMPLES
Reviews Countries
SR5 USA (N = 17), Netherlands (N = 1), Germany (N = 3), Norway (N = 1) Canada (N = 1),
Multinational (UK, Spain, Greece) (N = 1), China (N = 2)
SR6 USA (N = 7), Canada (N = 2), Australia (N = 2), Korea (N = 1), American military stations in
Western Pacific locations (N = 1)
Community Characteristics
Reviews Types of minority/underserved populations
SR5 Population demographics: rural ethnic minority populations (non-rural not excluded)
- Included studies: underserved population demographics: 10% (N = 3) rural dwellings (Canada,
Norway and New England (USA)
- Included studies: ethnic minorities samples: specific cities (n = 9), State-wide & Multi-state
sampling (N = 9), unspecified geography (N = 4)
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described online interventions (e.g. website information and interactive voice-activated
technology) or combinations of web-based material, and online provider-mediated
interventions (e.g. online nutrition education, counselling via e-mail, biobehavioural
internet treatment). SR6 reviewed thirteen studies, three of which were randomised
controlled trials. The eHealth or mHealth interventions reviewed in SR6 consisted of
web-based self-management interventions, (e.g. access to specific web-sites or web-
pages), interactive online-groups (e.g. interactive bulletin board, online support
groups), and provider-mediated interventions (e.g. remote teleconsultation, nurse-
supported use of online health information; online personalised diabetes management
education).
Two SRs (SR1 and SR3) reported studies that delivered interventions using
computer-based and mobile-based technology that either required access to the internet
or access to a mobile phone. SR1 reviewed thirteen studies of eHealth and mHealth
interventions delivered via web-based applications (e.g. videoconferencing, computer-
based multimedia lessons) or computer software programmes and mobile technology
that did not require access to the internet. Many of those interventions in SR1 were
delivered via a combination of follow-up calls, group sessions or face-to-face training.
SR1 consisted of five trials. SR3 reviewed sixteen studies about interventions delivered
via mobile phones only. The delivery of the interventions reviewed in SR 3 involved
diverse ranges of access from limited minutes on a device to extensive internet access.
The simplest intervention in SR3 required very limited minutes availability and phone
Table 5 (continued)
SR6 Population demographics: rural (non-metropolitan and non-urban) or remote locations
- Included studies: underserved populations’ demographics: adults with specific chronic disease
group (N = 7), patients with a broad range of chronic diseases (N = 6), women with chronic
disease (N = 3), children with chronic disease (N = 3)
- Included studies: ethnic minority samples: Of the studies conducted in United States, Canada, and
Australia, participants were predominantly of Caucasian ethnic backgrounds.
Well-being
Reviews Public Health Topic of Interest
SR5 Caregiver burden and stress
SR6 Chronic physical disease
Table 6 Intervention delivery methods
Web-based applications (e.g. smartphones,
websites, portals, interactive online groups,
videoconference)
Computer, Cel l phones
(offline) (e.g. software
programmes, texting)
Other (e .g.MP3,
DVD/videotapes,
videogames)
SR1 x x
SR2 x
SR3 x x x
SR4 x x x
SR5 x x x
SR6 x
International Journal of Community Well-Being
features, while most of the reported interventions required texting and calling capabil-
ities (e.g. just-in-time tips, health promotion messages, phone counselling, remote nurse
support). Two interventions in SR3 required a mobile phone allowing interactive voice
response (IVR) system capability to support self-monitoring and patient symptom
monitoring. One intervention in SR3 required access to Facebook and another required
streaming online videos on a smartphone combined with online questionnaires.
SR4 and SR5 reported studies describing electronic (e.g. computer-based and
mobile-based interventions) as well as other technology-based interventions (e.g.
MP3s, DVDs, videotapes, videogames). SR4 reviewed sixteen interventions for asthma
education, asthma monitoring and management. The interventions in SR4 (three
feasibility studies and 13 RCTs) were delivered via computer software and laptops
available in clinics, school settings or home visits using MPEG audio layer-3 players,
CR-ROMs, asthma education video games on Super Nintendo console, and mobile
phones allowing texting and supporting interactive voice response. The technology
used in the interventions in SR4 determined characteristics of the content of the
interventions. For example, the Health Buddy intervention written about by
Guendelman et al. 2002 and included in SR4 was more interactive, allowing greater
direct communication with individual patients. SR5 reviewed thirty studies (twenty-one
RCTs, two control trials with partial randomisation, and seven quasi-experimental pilot
studies) reporting interventions for caregiver burden and stress. The interventions in
SR5 lasted between thirty days and eighteen months and were delivered via basic
telephone, websites, web or videoconferencing, and videos. SR5 telephone-based
interventions were more widely utilised (N = 15) as the required technology has been
available since the 90s, compared to smartphone or video phone technologies that
became more widely available in the 2000s.
Outcomes of the Narrative Synthesis
Five SRs used narrative synthesis to synthesize findings on the effectiveness of eHealth
and mHealth interventions in improving a range of physiologic and psychosocial
outcomes and self-healthcare management, while one SR performed a meta-analysis.
Four SRs (SR1, SR2, SR4, SR6) included studies that reported an improvement in
physiologic outcomes. Three SRs (SR1, SR5, SR6) included studies reporting im-
provements in psychosocial outcomes. Four SRs (SR1, SR3, SR4) included studies
reporting improvement in health-related knowledge and self-care management
(Table 8). However, only three SRs (SR1, SR2, SR5) included the use of a specific
appraisal tool and rating as part of the quality assessment process (Table 7).
SR1 reported a meta-analysis of health information technology (HIT) diabetes self-
management (DSM) education interventions. The meta-analysis in SR1 also showed
that internet-based interventions were the most effective interventions with the greatest
effectiveness in both 6 months and 12 months intervals. SR1’s review of HIT DSM
education interventions also demonstrated various physiologic benefits.
SR2 found that eHealth weight management intervention can have short-term
success among racial/ethnic minority groups, while SR3 showed that mHealth tech-
nologies had the potential to influence behaviours among historically underserved and
ethnic minority populations especially through the delivery of health education mes-
sages via SMS text messages. SR4 showed that technology-based asthma interventions
International Journal of Community Well-Being
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have been more frequently successful in improving asthma knowledge, and medication
adherence. SR4 also indicated that computer and web-based interventions have been
successful in improving self-reported symptoms and functional status, and one inter-
vention delivered via Nintendo consoles and one via interactive voice response (IVR)
showed significant improvement in participant reported quality of life.
SR5 was the only SR that solely reported on psychosocial outcomes of technology-
based interventions. In particular, SR5’s review of thirty phone-based, video-based,
computer-based or web-based interventions tested with community-based care-givers
demonstrated that there is some evidence for decreasing depression and anxiety, while
in the studies where the rural populations were clearly identified, there was an
improvement in perceived emotional and social support. Finally, SR6 reported a review
of web-based self-management interventions, interactive online groups, and provider-
mediated interventions showing that eHealth interventions can substantially increase
participant psychosocial adaptation and knowledge of chronic disease management
strategies (Table 8).
Tailoring of Interventions
Although all SRs included studies that reported eHealth or mHealth interventions
delivered to ethnic minorities or historically underserved populations, only some of
SRs (SR1, SR2, SR3, SR4, SR6) reported studies tailored to a target population
(Table 9). SR2 assessed the degree to which trials were optimised to their target
population. SR2 found that only two out of six trials adopted specific tailoring
strategies. One of the studies, conducted by Bennett et al. (2012) optimised intervention
content for lower literacy capabilities or other sociocultural characteristics. The other,
conducted by Hollis et al. 2008 incorporated consultation with external committees to
maximise cultural optimisation during the development stage of an intervention. SR6
reported three feasibility studies that described specific tailoring strategies. In SR6, one
feasibility study conducted by Jernigan and Lorig (2011) was culturally optimised for
its target population (American Indian/Alaskan Native peoples) while two other feasi-
bility studies, one conducted byWeinert and Hill (2005) and the other by Guilcher et al.
(2013) assessed the acceptability and feasibility of interventions in rural USA and
Canada. Although eight of ten of the studies reported attrition rates in SR6, none
reported optimisation techniques.
SR1 produced a review of thirteen diabetes interventions, eight of which were
tailored to their target population in terms of language, literacy, and culture. Seven
interventions in SR1 were available in a second language (Spanish, Cantonese) and
three interventions were optimised to low-literacy levels and cultural dimensions. One
intervention (a healthcare staff) was trained in improving communication with low-
literacy population in SR1, and one was optimised to the user’s level of computer
experience.
SR3 included two studies that were tailored to the language of their target population
groups and two that were tailored to individual participant responses (e.g. diet prefer-
ences, food consumption) but no tailoring strategies were reported in relation to cultural
characteristics and literacy level. The reviewers in SR3 note that a characteristic of one
of the most notable mHealth studies in the USA, conducted by Evans et al. (2012) is
that it utilised culturally tailored health messages, called text4baby, along with an in-
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depth investigation to attain optimal methods for intervention delivery to its target
population.
SR4 was the review with the highest number of interventions containing tailored
content to target populations. Tailoring strategies in SR4 included offering participants
the capacity to record their own voice messages or form text messages, tailoring content
to personal, attitudinal, and disease-specific characteristics and involving participants in
the delivery of content to increase acceptability of an intervention and reduce stigma.
SR5 did not report whether interventions adopted tailoring strategies and patient
engagement in 17 out of 30 studies.
Discussion
This umbrella review identified and assessed SRs of intervention studies relating to the
effectiveness of eHealth and mHealth interventions targeting the health or mental-
health outcomes of ethnic minority and/or historically underserved populations in
developed countries. For this reason, it only included SRs that met those specific
population criteria, reviewing patient-centred interventions and reported on their health
or mental-health related outcomes.
eHealth and mHealth Technology Use
All SRs included studies delivered online. Only two SRs (SR2 and SR6) focused solely
on web-based interventions. This can be explained by the limited evidence-base from
which conclusions on the effectiveness of web-based interventions are often drawn and
the low quality of that evidence (Bennett et al. 2014; Cotter et al. 2014). Interventions
delivered via mobile phones, often with simple features such as text messaging and
without requiring access to internet, were the second most frequently reviewed type of
interventions. That is in accordance with findings on trends in technology use and
ownership and variations over time, such as reduction in the use of landline phones
(Blumberg and Luke 2014; Anderson 2015), which indicate that ethnic minorities
Table 9 Included studies reported tailoring processes
Studies Tailoring strategies
SR1 8/13 interventions used tailoring strategies focusing on language, literacy, and culture and some
focused on technology usability (e.g. participant numeracy and psychomotor skills), 3/4 that
delivered education modules incorporated tailored materials or communication to their specific
populations
SR2 Two studies reported tailored interventions to racial/ethnic minority participants (e.g. literacy
capabilities & sociocultural characteristics)
SR3 Two interventions tailored to participant language
SR4 9/13 interventions had tailored content
SR5 n/a
SR6 Studies examined user acceptance and feasibility 1 study only optimized for American
Native/Alaskan native peoples 1
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(African Americans and Hispanics) may be more likely than Caucasians to own mobile
devices.
Five out of six of the SRs (SR1, SR2, SR3, SR4, SR6) reported improvements in
participant physical health or self-care management skills, while only three SRs (SR1,
SR5, SR6) reported improvement in a few psychosocial and mental health outcomes.
This is in accordance with the challenges associated with recruiting minority
populations for clinical trials or for mental health research, as found by Mason et al.
(2003) as well as Waheed et al. (2015). Our analysis suggests that there is evidence
supporting the effectiveness of web-based interventions improving ethnic minority and
historically underserved community’s health, ranging from weight management, asth-
ma and diabetes knowledge and medical adherence.
eHealth, mHealth and Community Health Inequalities
All SRs included ethnic minority and underserved populations within the USA, and
only two SRs (SR5 and SR6) included international samples from other developed
countries. Within the USA, the majority of the SRs focused more on African Ameri-
cans, whereas for SRs including international samples, minority and underserved
populations focused on different aspects of demographics (e.g. rurality) and medical
conditions (e.g. chronic illness). The SRs in this umbrella review revealed small
variation in the minority and underserved populations.
Our analysis suggests tackling community health inequalities requires inter-
ventions demonstrating cultural sensitivity. This can mean designing and evalu-
ation interventions through sampling procedures that are representative of the
characteristics of communities. Examples can be the improvement of representa-
tion of minorities with a country (e.g. Chinese, Korean, Mexican, Native Amer-
icans, etc.), as found by Roosa et al. (2008) or in different countries such as the
South Asian populations in UK, or North Africa populations in central Europe as
found by Khan et al. (2019) as well as Waheed et al. (2015). Previous research
highlights the importance of engaging communities in the research process in
order to improve the quality of care (Holzer et al. 2014; Eyles et al. 2016). It has
been suggested that recruitment and development of eHealth and mHealth inter-
ventions should be designed to systematically address the health inequalities of a
wider range of minorities or underserved populations in a community (e.g.
transgender people, refugees, substance users, people living with HIV, homeless)
(Bonevski et al. 2014; Ellard-Gray et al. 2015; Horowitz et al. 2009).
Content Tailoring Strategies to Community Characteristics
The content of the interventions reported in the SRs varied substantially, ranging from
health education information (e.g. diabetes knowledge, asthma knowledge, self-
management skills, etc.) to teleconsultations. Tailoring strategies described in the SRs
involved intervention content optimised to target population language and sociocultural
characteristics as well as tailoring to individual literacy, numeracy skill level and
psychomotor capabilities. In three SRs (SR1, SR3, AND SR5) tailoring was achieved
through usability testing and evaluation of participant preferences in order to increase
intervention acceptability. However, few interventions delivered to minority and
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underserved populations contained content that was specifically tailored to these
populations. In particular, there was not an SR that solely reported studies that adopted
tailoring strategies, while only two SRs (SR1 and SR4) included such studies in the
majority (eight out of thirteen and nine out of thirteen respectively). SR1 concluded that
interventions that incorporated tailoring strategies were the most successful ones.
One key finding of this umbrella review was the limited extent to which evidence is
drawn from studies with specific tailoring strategies for the delivery or evaluation of
eHealth and mHealth interventions to their target population. This finding concurs with
recent SRs on the effectiveness of health promotion interventions in minority or
underserved populations indicating that linguistic and cultural tailoring can increase
effectiveness (e.g. improve diabetes prevention, promotion of physical activity) and
engagement (Lagisetty et al. 2017; Mendoza-Vasconez et al. 2016).
Quality and Relevance of this Umbrella Review
The SRs were found to have low to critical low quality as assessed by AMSTAR 2.
However, our findings are relevant and important because eHealth interventions are
gaining popularity for addressing mental and physical well-being and our findings offer
direction for the development of guidelines to deliver quality interventions to improve
ethnic minority and historically underserved population’s well-being at a time when
such is needed.
Implications for Community Organizers, Policymakers and Researchers
This umbrella review was conducted with an aim to provide guidance to community
organizers and policy makers seeking to address health inequalities through eHealth
and mHealth interventions. A rigorous procedure was applied indicating that the SRs
used in this umbrella review represent the best available SRs and the findings in this
umbrella review are the most relevant to date. The authors suggest that there is a great
need for the identification and development of quality criteria, as the development and
use of eHealth and mHealth interventions is growing (Marcolino et al. 2018). Analysis
of the findings of this umbrella review yielded the following criteria for policy makers
and community organizers engaged in eHealth and mHealth intervention policies or
programs:
& eHealth and mHealth interventions should require a rigorous examination of the
characteristics of diverse minority and socially disadvantaged populations, their
acceptability of the intervention content and the suitability of the technological
platforms.
& Target populations should to be included in each stage of the development and
evaluation of eHealth and mHealth interventions.
& Future umbrella reviews should incorporate qualitative and mixed methods reviews
as well as reviews of grey literature, while quality assessment methods of those
reviews should also accordingly reflect and acknowledge the context of performing
evaluation research with minority or underserved populations
& Future studies and SRs of the effectiveness of eHealth and mHealth interventions
for ethnic minority and historically underserved populations should strive to
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provide useful guidance to policymakers, academics, and industry professionals
towards delivering community-wide digital interventions. Future research could be
benefited by the adoption of theory-driven, person-centred approaches. Such ap-
proaches should follow co-design processes in the development of relevant and
feasible eHealth interventions (Yardley et al. 2015; Walsh et al. 2019).
To the last recommendation, the advantage of a co-design process is that it can address
the external context of an intervention (Kemm 2006) by incorporating context param-
eters in process evaluations, complementing short-comings of evidence-based research
that often views the body of evidence as being a shared experience of reality (Huxley
et al. 2015; Chou et al. 2013). Such research can incorporate the living experiences of
ethnic minority, marginalised, and economically and/or medically underserved popu-
lations, hence, its outputs can benefit greatly community well-being.
Strengths and Limitations
Strengths of this umbrella review included the systematic search for SRs following a
previously developed and registered protocol, the report of the findings using the
PRISMA guidelines, and the use of AMSTAR 2 for quality assessment. We included
only SRs published in peer-reviewed journals to maximise the rigor of the evidence.
We included SRs that targeted either ethnic minority or historically underserved
populations (or both) without applying strict socio-economic or health criteria, thus,
allowing for an inclusion of diverse economic, geographic, or medically underserved
populations.
A limitation of this umbrella review is the low quality of the included SRs.
According to the results of our quality assessment, this was due to the limited use of
quality assessment procedures undertaken or a lack of discussion about the issue of
quality and quality assessment in the SRs.
Some of those limitations may reflect the challenges in designing and evaluat-
ing interventions that target minority or underserved populations. Another limita-
tion of this umbrella review was that due to time and resources constraints the
searches were limited to four academic databases and only peer-reviewed articles
published in the English language. As grey literature and unpublished reviews
were excluded (e.g. conference proceedings, unpublished theses) informative
evidence may have been missed. Moreover, as we did not apply any strict
definition to the term historically underserved populations, we did not specifically
aim to include studies that target difficult to reach or medically under-researched
populations. Finally, considering that the current review assessed only six inter-
vention SRs published in English, and it may be concluded that there might be
more SRs to assess in relation to the topic examined here published in other
languages as well as those published after the time of this umbrella review. For
example, a SR that was published a few months after the completion of the present
umbrella review, and reviewed the evidence on digital mental health interventions
for marginalised and underserved populations (Latin and African Americans, rural
populations, individuals experiencing homelessness, and sexual and gender mi-
norities) concluded that there is emerging evidence for the feasibility and accept-
ability of those interventions but there is a lack of evidence on their efficacy on a
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large-scale (Schueller et al. 2019). Those findings offer a clear description of the
state of the evidence in the field applying specific quality criteria that can inform
the focus of future SRs and assist policymakers to develop evidence-based
policies.
This umbrella review, drawing from the findings of SRs published as of March 2019,
offers a clear overview of the effectiveness of eHealth and mHealth interventions
among historically underserved populations in developed countries. It highlighted areas
for which there is stronger evidence for their effectiveness (i.e. web-based interventions
for the improvement of health behaviours) as well as those areas for which there is
limited evidence-base (e.g. delivery and evaluation of interventions tailored to com-
munities’ characteristics).
Conclusion
An aim of this umbrella review was to provide evidence-based criteria for the
premise of patient-centred eHealth and mHealth interventions for mending in-
equalities in healthcare for communities and promoting community well-being.
Our analysis indicates that there is a growing evidence on the effectiveness of
eHealth and mHealth interventions targeting specific physiologic (e.g. improve-
ment in glycaemic control and weight management) and psychosocial outcomes
(e.g. improvement in psychosocial adaptation) as well as health-related knowl-
edge and self-care management among historically underserved populations in
developed countries. Furthermore, it is evident that mHealth interventions may
be particularly effective, while efforts need to be made to customize the inter-
ventions to ensure equitable and equal access and delivery of them to minority
and historically underserved populations.
This umbrella review identified strategies that may minimise the influence of
social health inequalities while maximising the effectiveness of those interven-
tions to their target populations. It is evident from this umbrella review that
efficient strategies for the purpose of providing culturally sensitive interventions
involves the meticulous tailoring of interventions to the target audience by
including the target audience in the research and development process, as well
as making sure that a community’s underserved populations are adequately
represented in any sampling and implementation procedures. We conclude that
rigorous methods and reporting are essential to affirm transparency and reliability
for all relevant parties (e.g. clinicians, patients, funders) and develop a trusting
relationship with the most vulnerable members of a community and increase
their inclusion in the research process for the equal and equitable delivery and
use of eHealth and mHealth interventions.
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